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Abstract

Shandweel Agricultural Research Station, Sohag Governorate

during seasons of 2016 and 2017 in summer plantation to
investigate the effect of weed removal and infestation periods on
major insect pests, their associated predators and productivity of
common bean. Eight weed removal and infestation periods were
studied in complete randomized block design. In the plots of weed-
free, the weed removed for 3, 6, 9 and 12 weeks after emergence,
then weeds were left to the end of growing season. For weed-
infested plots, the weed were left to compete with the crop for 3,
6, 9 and 12 weeks after emergence, and then removed to the end
of growing season. Data revealed that the weeding systems
affected significantly the populations of Bemisia tabaci (Genn.),
Empoasca decipiens (Paoli), Aphis craccivora Koch., Thrips tabaci
Lind., Coccinella undecimpunctata L. and Chrysoperla carnea
(Steph.) in both seasons of the study. While, no significant effect
was found for Liriomyza trifolii Burg. in both seasons. It could be
included that B. tabaci infestation increased with decreasing
weeding frequency. In contrast, E. decipiens and A. craccivora
infestation decreased with decreasing weeding frequency. C.
undecimpunctataand Ch. carnea increased in weedy common bean
plots than free plots. Fresh weight and dry matter of total annual
weeds reduced significantly by increased weed free period, but the
previous traits increasing by increasing weed competition period. In
contrast, 100 seeds weight and seed yield per feddan, the yield
increased significantly by increasing weed free period, but
decreased by increasing weed competition period.
Key words: Phaseolus vulgaris, Weed free, Weed infestation,
Pests, Predators.

Two field experiments were conducted at the farm of

INTRODUCTION

Common bean, Phaseolus vulgaris L. is one of the most important
legumanceous vegetable crops in Egypt. It is cultivated under different plantations for
local and exportation, consumed as green pods and/ or dry seeds. It is a good source
of protein content, energy and provides folic acid, dietary fiber and complex
carbohydrates. In Sohag, common bean is liable to be attacked by many insects cause
economic losses regarding the quantity and the quality of the crop yield such as B.

tabaci, E. decipiens, A. craccivora, T. tabaci and L. trifolii (El-Solimany, 2008).
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Weeds control is one of the most important agricultural practices. Weeds can
have both positive and negative effects on crop productivity. The negative way appear
through competition with main crop for necessary elements of growth such as light,
water and nutrients, especially in the early stages, also, they act as alternative hosts
to insect pests and diseases. Jahanbakhshi and Saeedipour (2015) revealed the
sensitivity of P. vulgaris in competition with weeds.

However, weeds indirectly affect crops via their influence on beneficial insects
(Capinera, 2005). Several researchers have pointed out the important role of weeds in
integrated pest management, Buckelew et al. (2000) showed that weed management
systems can affect insect populations in soybean. Pobozniak (2003) reported that
aphids population decreases with the lower weeding frequency. Gill et al. (2010)
suggested that lesser corn stalk borer (Elasmopalpus lignosellus Zeller) attack is
reduced by mulches or weeds around common bean plants. Takim and Uddin (2010)
stated that the insect population influenced by weeding regime on cowpea. Also, the
relationships between some insect pests and their associated predators on weeds
border of the sugar beet and cotton fields were studied by Msebah and El-Husseini
(2009). So, the present work aimed to evaluate the effect of weed removal periods on
the abundance of main insect pests and their associated predatory insects as well as

weed infestation on common bean fields.

MATERIALS AND METHODS

Experimental design: Two field experiments were conducted at the farm of
Shandweel Agricultural Research Station, Sohag Governorate in clay soil during 2016
and 2017 seasons. Each experiment included eight weed removal and infestation
periods treatments in complete randomized block design in three replicates and
cultivated with common bean seeds (Nebraska) on 1%t March. Each plot was consisted
of 6 rows of 3.5 m. long and 70 cm apart. Three seeds/ hill were planted in 20 cm
between hills, then seedlings were thinned to two plants/hill after two weeks from
planting. The normal agricultural practices were performed and no pesticides were
used.

Treatments: The treatments were the four weed-free and four weed-infested
periods. In the plots of weed-free, the weeds were removed for 3, 6, 9 and 12 weeks
after emergence, then were left leaved until the end of two growing seasons. For
weed-infested treatments, the weed left to compete with the crop for 3, 6, 9 and 12
weeks after emergence, and then removed to the end of growing season. The weed

removals were done by hand pulling.
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Sampling methods: Samples were started after plant emergence, continued at
weekly intervals till harvesting (from 14" March to 30" May). Sample consisted of 10
trifoliates were randomly chosen from three levels, i.e., lower, middle and upper of
common bean plants. Aphid, nymphs of leafhopper, whitefly and mines due to
leafminers, also predator larvae were counted. Concerning leafhopper and whitefly
adults and thrips, 10 randomly trifoliates were examined in the field and the numbers
of leafthopper and whitefly were recorded. In respect of the associated predator's
adults, sample of 10 plants were examined weekly and these predators were counted
by the direct count method in the field.

Weeds: To determine the effect of weed removal and infestation periods on weed
dry weight accumulation, weeds were sampled in one quadrate (1.0 m x 1.0 m) per
plot at the end of the growing season. Weeds were hand pulling at the soil level and
dried at 75°C to a constant weight. The fresh and dry weight was recorded. The
weeds accompanied with common bean crop were listed in Table (1).

Table 1. Scientific name, English name and Family for weeds accompanied common
bean crop in the experimental site.

Weeds type Scientific name English name Family
Amaranthus retroflexus L. Pig weed Amaranthaceae
Ipomea eriocarpa L. Morning glory Convolvulaceae
Broad-leaved Tribulus terrestris L. Malta cross Urticaeae
weeds Portulaca oleracea L. Common purslane Portulacaceae
Daturastramomium L. Jimsonweed Solancaceae
Xanthium spinosum L. Cocklebar Asteraceae
Grassy weeds Echinocholacolonum L. Jungle rice Poaceae

Yield: At harvest, pods were air dried, threshed and 100 seed weight determined as
grams. The harvested area (m?) from each plot was air dried and threshed in bulk,
then weighted and the total grain yield (kg/fed.) was calculated.

Data analysis: Data obtained were analyzed as complete randomized block design.
Means values were distinguished using the Duncan Multiple Range Test according to
Snedecor (1956).

According to Singh et al. (1996), the relationship between crop vyields (y) and
duration of weed-free or weed competition period (x) by either with liner function: y =
a + bx where the parameters y = expected yield, a and b represent intercept and
slope of regression of yield on the duration, respectively, or by the quadratic function:
y = a + bx + cx> where the parameters b and c represent intercept and slope of
regression of yield on the duration, y = a + b x and a logistic function: y = A + C ((1
+ e-B(x —M)) where x is the duration of weed-competition period, parameter M is the

point of inflection of the logistic curve, b shape parameter, A or A+C is asymptotic
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yield depending on whether B is negative or positive and C is twice the difference of

yield at the point of inflection and asymptotic yield.
RESULTS AND DISCUSSION

1- Effect of weed removal and infestation periods on the main insect pests
infesting common bean:
1.1- B. tabaci:

Data presented in Table (2) showed that B. tabaci adult number significantly
influenced by weed removal periods in both seasons. The highest mean number of
whitefly adult was obtained from weed infestation for 12 WAE (weeks after
emergence) with 10.28 and 8.03 adults/ 10 trifoliates in both seasons, respectively,
with insignificant differences with weed free for 3 WAE in both seasons, and weed
infestation for 9 WAE in 2017 season. While the lowest mean number was recorded in
weed free for 12 WAE with 6.11 and 5.00 adults/ 10 trifoliates in both seasons,
respectively, by insignificant differences with weed free for 6 WAE and 9 WAE and
weed infestation for 3 WAE in both seasons.

From the same data, the number of whitefly nymphs affected significantly by
weed removal periods in both seasons of the study. The treatments can arranged in
two significantly groups in both seasons. The highest was consisted of weed
infestation for 9 and 12 WAE and weed free for 3 WAE with 150.86, 165.42 and
142.33 nymphs/ 10 trifoliates, respectively, in 2016 season, and 123.17, 126.11 and
114.50 nymphs/ 10 trifoliates, respectively, in 2017 season. While the lowest one
contained weed free for 6, 9 and 12 WAE and weed infestation for 3 and 6 WAE with
105.00, 93.64, 88.00, 102.92 and 106.94 nymphs/ 10 trifoliates, respectively, in 2016
season, and 85.31 78.86, 76.61, 92.11 and 88.31 nymphs/ 10 trifoliates, respectively,
in 2017 season.

It could be that whitefly adults and nymphs infestation increased with
decreasing weeding frequency. These findings were in harmony with results of Lanjar
and Sahito (2007) who reported that complete eradication of weed reduced the
activity of whitefly in okra field and Solangi et al. (2016) who reported that weeding in

tomato field discourages the population buildup of whitefly on tomato crop.
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Table 2. Influence of weeding regime on certain insect pests infesting common bean plants, 2016 and 2017 seasons, Sohag Governorate.

481

Mean No./ 10 trifoliates

B. tabaci
Weed removal or infestation E. decipiens A, craccivora T. tabaci L. trifolii
periods from emergence Adults Nymphs
2016
2016 season 2017 season season 2017 season 2016 season 2017 season 2016 season 2017 season 2016 season 2017 season | 2016 season | 2017 season
Weed free for 3 WAE" 9.03 ab** 7.08 abc 142.33a 11450 a 25.08b 18.17¢ 45.86 cd 36.22¢ 431 bc 3.89 be 8.33a 7.14a
Weed free for 6 WAE 717 cd 5.89 cde 105.00b 8531b 25.28b 19.81 be 49.39 bed 37.08¢ 431 bc 578a 9.89a 586 a
Weed free for 9 WAE 6.42d 5.28 de 93.64b 78.86b 27.28a 22.89ab 53.72b 37.64 be 3.83¢ 4.69 ab 9.58a 6.47 a
Weed free for 12 WAE 6.11d 500e 88.00b 76.61b 28.44a 2453a 60.22a 46.53a 4.47 abc 283 ¢ 7.%a 7.83a
Weed infestation for 3 WAE 6.19d 6.19 bede 102.92b 92.11b 28.03a 2.72ab 5256 b 4589a 8.17 ab 4.83 ab 8.53a 7.36a
Weed infestation for 6 WAE 8.06 be 6.47 bed 106.94b 88.31b 25.17b 19.19¢ 51.83 be 45.19 ab 5.81 abc 4.92 ab 7.97a 6.72a
8.28 7.39 150.86 123.17 6.33 5.03 8.28 6.31
Weed infestation for 9 WAE 23.53¢ 16.92¢ 45.56d 43.14 abc
bc ab a a abc ab a a
10.28 8.03 165.42 126.11 8.31 4.17 9.83 711
Weed infestation for 12 WAE 2.08¢ 16.75¢ 43.89d 42.11 abc
a a a a a b a a

* WAE = weeks after emergence, ** Means within the same column followed by different letters are significantly different at P< 0.05
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1.2- E. decipiens:

It is clearly that the period of weed control in common bean fields influenced
on the population of leafhopper in both seasons (Table 2). The highest mean number
of leafthopper was observed in weed free for 12 WAE with 28.44 and 24.53
leafhoppers/ 10 trifoliates in both seasons, respectively, followed insignificantly by
weed free for 9 WAE and weed infestation for 3 WAE in both seasons, while, the
lowest mean number was observed in weed infestation for 12 WAE with 22.08 and
16.75 leafhoppers/ 10 trifoliates in both seasons, respectively, by insignificant
differences with weed infestation for 9 WAE in 2016 season, and with weed free for 3
WAE and 6 WAE, weed infestation for 6 WAE and 9 WAE in 2017 season.

In general, leafhopper infestation decreased with decreasing weeding
frequency. This result is in agreement with studies of Buckelew et al. (2000) who
found that soybean systems with fewer weeds seemingly were preferred by potato
leafhoppers. Takim and Uddin (2010) suggested that Empoasca spp. population
increased when the crops experienced weed-free situation because of the influence of
reduction in natural enemies in cowpea.

1.3- A. craccivora:

Depending on data of Table (2), it is evident that the weedy conditions gave
significant differences in respect of aphid. The highest mean number of aphid was
obtained in plots of weed free for 12 WAE with 60.22 and 46.53 aphids/ 10 trifoliates
in both seasons, respectively, with insignificant differences with weed infestation for 3
WAE, 6 WAE, 9 WAE and 12 WAE in the second season. However, the lowest aphid
numbers were found in weed infestation for 12 WAE with 43.89 aphids/ 10 trifoliates
by insignificant differences with weed free for 3 WAE and 6 WAE and weed infestation
for 9 WAE in 2016 season. However, in 2017 season, the lowest number was
observed in weed free for 3 WAE with 36.22 aphids/ 10 trifoliates followed
insignificantly by weed free for 6 WAE and 9 WAE, weed infestation for 9 WAE and 12
WAE.

Results suggested that aphid infestation decreased with decreasing weeding
frequency. Similar findings were obtained in other crops, in maize, Penagos et al.
(2003) found that the degree of infestation by aphids, Rhopalosiphum maidis (Fitch)
was significantly greater in the absence of weeds, in red beet, Pobozniak (2003) who
reported that bean aphid (Aphis fabae Scop.) population and the number of red beet
plants colonized by aphid decreases with the lower weeding frequency i.e. with the
greater coverage of the soil by weeds, reaching its minimum on the plots where
weeds were not removed and in cowpea, Takim and Uddin (2010) who reported that
weed-free situation in the cowpea ecosystem supported higher A. craccivora
population because of the influence of groundcover on the optomotor landing
response of the aphids. In contrast, Kanteh et al. (2014) noted that increased in
population density of A. craccivora and foliage beetles are directly related to increase
in weeds density in cowpea, it is may due to difference in study conditions.
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1.4- T. tabaci:

The effect of weeding regime on T. tabaci infesting common bean plants was
significant under the study conditions in both seasons (Table 2). The highest and the
lowest mean numbers were recorded in plots of weed infestation for 12 WAE and
weed free for 9 WAE with 8.31 and 3.83 thrips/ 10 trifoliates, respectively, the rest
treatments distributed between them in the first season. In the second season, the
highest and the lowest mean numbers were recorded in plots of weed free for 6 WAE
and 12 WAE with 5.78 and 2.83 thrips/ 10 trifoliates, respectively, the rest treatments,
also, distributed between them.

1.5- L. trifolii:

Depending on the data in Table (2), it is suggested that the effect of weed
removal periods on infestation of common bean plants by leafminers was insignificant
under the study conditions in both seasons.

2- Effect of weed removal and infestation periods on the associated insect
predators:
2.1- C. unedcimpunctata:

Number of adults and larvae of C. undecimpunctata varied significantly in
both seasons of the study (Table 3). The highest mean number of adults was found in
common bean plots of weed infestation for 12 WAE and weed free for 3 WAE with
1.19 and 1.42 adults/ 10 plants, respectively, in 2016 and 2017 seasons, respectively,
with insignificant differences between them in both seasons. However, the lowest
mean number was observed in plots of weed free for 12 WAE with 0.31 and 0.44
adults/ 10 plants in both seasons, respectively, by insignificant differences with weed
free for 9 WAE and weed infestation for 3 WAE in 2016 season, and by weed free for
9 WAE, weed infestation for 3 WAE and 6 WAE in 2017 season.

Concerning to ladybird larvae, the highest and the lowest mean numbers of
larvae were found in plots of weed free for 3 WAE and weed infestation for 6 WAE
with 0.61 and 0.28 larvae/ 10 trifoliates, respectively, in 2016 season. No significant
differences were found between the two treatments in side and the rest treatments
on the other side. For 2017 season, the highest mean number was found in weed
infestation for 12 WAE, 1.00 larvae/ 10 trifoliates, with insignificant differences with
weed free for 3 WAE and weed infestation for 9 WAE, while the lowest number was
recorded in weed free for 12 WAE, 0.42 larvae/ 10 trifoliates, with insignificant
differences with the rest treatments except weed free for 3 WAE and weed infestation
for 12 WAE.

It could be that the weeds may enhance the effect of C. undecimpunctata in
common bean fields. These results are in agreement with Penagos et al. (2003) who
indicated that the density of beneficial predatory Coleoptera increased significantly in
maize plots with weeds comparing with clean plots. Also, Awadalla et al. (2016), the
population of C. undecimpunctata was higher in weedy faba been than free-weedy
one in both years of study.
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Table 3. Influence of weeding regime on C. undecimpunctata and Ch. carnea inhabiting common bean plants, 2016 and 2017 seasons,

Sohag Governorate.

Mean No./ 10 trifoliates
C. undecimpunctata Ch. carnea
Weed removal or infestation
periods from emergence Adults Larvae Adults Larvae

2016 2017 2016 2017 2016 2017 2016 2017

season season season season season season season season

Weed free for 3 WAE 1.06 ab 142 a 0.61a 0.92 ab 0.56 a 0.64 ab 0.75b 0.92 ab
Weed free for 6 WAE 0.61 cd 0.97 bc 0.50 ab 0.69 bc 0.53a 0.50 bc 042c 0.50 bc
Weed free for 9 WAE 0.42 de 0.64 cde 0.47 ab 0.56 c 0.58 a 0.61 ab 0.53 bc 0.47 bc

Weed free for 12 WAE 031le 0.44 e 0.33 ab 0.42 c 031b 0.39 bc 0.42c 0.39 ¢
Weed infestation for 3 WAE 0.53 cde 0.50 de 0.33ab 047 c 0.28 b 0.44 bc 0.36 c 0.47 bc
Weed infestation for 6 WAE 0.61 cd 0.75 cde 0.28 b 0.64 bc 0.17b 031c 047 c 0.56 bc
Weed infestation for 9 WAE 0.81 bc 0.89 bed 0.39 ab 0.72 abc 031b 0.50 bc 0.61 bc 0.72 abc

Weed infestation for 12 WAE 1.19a 1.22 ab 0.44 ab 1.00 a 0.64a 0.78 a 1.00 a 1.17 a

* WAE = weeks after emergence, ** Means within the same column followed by different letters are significantly different at P< 0.05
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2.2- Ch. carnea:

The population of Ch. carnea was affected significantly by weeding regime as
adults and larvae in both seasons (Table 3). For adults, the treatments can arranged
into two significantly groups in 2016 season. The highest one consisted of weed free
for 3 WAE, 6 WAE, 9 WAE and weed infestation for 12 WAE with 0.56, 0.53, 0.58 and
0.64 adults/ 10 plants, respectively, while the lowest one contained weed free for 12
WAE, weed infestation for 3 WAE, 6 WAE and 9 WAE with 0.31, 0.28, 0.17 and 0.31
adults/ 10 plants, respectively. In 2017 season, the highest mean number of Ch.
carnea adults was obtained in weed infestation for 12 WAE, 0.78 adults/ 10 plants,
with insignificant differences with weed free for 3 WAE and 9 WAE, however, the
lowest one was observed in weed infestation for 6 WAE, 0.31 adults/ 10 plants, with
insignificant differences with weed free for 6 WAE and 12 WAE, weed infestation for 3
WAE and 9 WAE.

For larvae, it is clear that the highest mean number was recorded in weed
infestation for 12 WAE with 1.00 and 1.17 larvae/ 10 trifoliates in both seasons,
respectively, with insignificant differences with weed free for 3 WAE and weed
infestation for 9 WAE in the second season. The lowest mean number of larvae was
recorded in weed infestation for 3 WAE and weed free for 12 WAE in both seasons,
respectively, with 0.36 and 0.39 larvae/ 10 trifoliates, respectively, comparing with
weed free for 3 WAE and weed infestation for 12 WAE only in both seasons. Weeds
can directly affect the abundance of predators (Al-Doghairi and Cranshaw, 2004 and
Showler and Greenberg 2003). Similar results were obtained by Awadalla et al. (2016)
who found that, the population of Ch. carnea was higher in weedy faba been than
free-weedy one in both years of study.

3- Effect of weed removal and infestation periods on weeds:

Data in Table (4) revealed that both the fresh and dry matter were affected
significantly by weeding regimes used in both growing seasons. Fresh weight of total
annual weeds at the end growing seasons reduced significantly by increased weed

free period, but the pervious traits increased by increasing weed
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Table 4. Influence of weeding regime on total annual weeds and common bean yield,

2016 and 2017 seasons, Sohag Governorate.

Fresh weight (gram/ Dry matter 100 seeds weight Top yield .
Weed removal or Yield loss%
. m?) (gram/ m?) (gram/ 100 seeds) (Kg /fed.)
infestation periods from
2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
emergence
season season season season season season season season season season
471.33
Weed free for 3 WAE 293.00b | 24533b 9%.00a 8267b 1800de | 1877¢d | 31333¢ b 4820 2537
c
267 .07 398.33 4833
Weed free for 6 WAE 155.67d | 153.00¢ 5133 ¢ 51674 34.15 24.58
cde bed be be
540.60
Weed free for 9 WAE 104.00ef | 93.00d 34.67 de 3167e UA60cd | 220bc | 424.00b b 2991 1547
a
933
Weed free for 12 WAE 39679 267e 1367f 31672 31672 60490a | 639.57a 0.00 0.00
9
Weed infestation for 3 595.63
80.67 f 6233de | 26.67ef A33f 2737ab | 27.00ab | 441.07b 27.08 6.87
WAE ab
Weed infestation for 6 126.67 376.13
140.00c | 4267cd 47.00d 2530bc | 2563ab 390.00 ¢ 37.80 39.02
WAE de be
Weed infestation for 9 2260 355.07
UL67¢ | 213.00b 7100 b 7133¢ 22.80 be 372.00 ¢ 4130 4184
WAE bed be
Weed infestation for 12
WAE 59.33a | 43367a | 10L.67a 93.33a 1567 ¢ 1550 d 183.87d | 207.33d 69.60 67.58

* WAE = weeks after emergence.

** Means within the column followed by different letters are significantly different at P< 0.05

competition period. The highest fresh weight was observed in plots of weed
infestation for 12 WAE with 529.33 and 433.67 gram/ m? in both seasons,
respectively. While the lowest fresh weight was observed in plots of weed free for 12
WAE with 39.67 and 27.67 gram/ m? in both seasons, respectively, with insignificant
deference with weed infestation for 3 WAE in the second season.

Also, dry weight of total annual weeds at the end of growing seasons reduced
significantly by increased weed free period, but the pervious traits decreased by
reduce weed competition period. The highest dry weight was observed in plots of
weed infestation for 12 WAE with 101.67 and 93.33 gram/ m? in both seasons,
respectively, with insignificant difference with weed free for 3 WAE in the first season.
However, the lowest fresh weight was observed in plots of weed free for 12 WAE with
13.67 and 9.33 gram/ m? in both seasons, respectively, with insignificant deference
with weed infestation for 3 WAE in the first season. Similar result was recorded by
Ahmadi et al. (2007) who found that weed dry matter per unit area increased by
increasing of weed infested period, they added that the whole season weed
infestation produced the highest weed dry matter. The inverse is correct for weed free

period.
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4- Effect of weed removal and infestation periods on common bean yield:

Data presented in Table (4) showed that 100 seeds weight significantly
influenced by weed removal at different times in both seasons. The highest 100 seeds
weight resulted from weed free for 12 WAE with 31.67 gram/ 100 seeds in both
seasons, followed insignificantly by weed infestation for 3 WAE in both seasons, and
weed infestation for 6 WAE in the second season only. On the other hand, the lowest
values were obtained from weed infestation for 12 WAE with 15.67 and 15.50 gram/
100 seeds in 2016 and 2017 seasons, respectively, with insignificant differences with
weed free for 3 WAE and 6 WAE in both seasons. Similar results were obtained from
Mukhtar (2012).

Concerning the top yield per feddan, the vyield increased significantly by
increasing weed free period, but decreased by increasing weed competition period.
The highest top yield was resulted from weed free for 12 WAE with 604.90 and
639.57 Kg/ fed. in 2016 and 2017 seasons, respectively, with insignificant differences
with weed free for 9 WAE and weed infestation for 3 WAE in the 2017 season.
Meanwhile, the lowest value was obtained from weed infestation for 12 WAE with
183.87 and 207.33 Kg/ fed. in 2016 and 2017 seasons, respectively. Data revealed
that the highest yield loss (comparing with weed free for 12 WAE) was recorded in
plots of weed infestation for 12 WAE with 69.60 and 67.58% in both seasons,
respectively.

These results agreed with Ghamari and Ahmadvand (2013) who reported that
the lowest dry bean yield was observed in season-long weed-infested treatment, while
the maximum one was recorded in season-long weed-free treatment.

5- Estimation of critical period of common bean — weed competition:

Table (5) and Fig. (1) showed that the relationship between seed vyield (Kg/fed) of
common bean and period of weed removal was high significant with linear, quadratic
and logarithmic models. Depending on the value of R?, it is clear that the best model
fitted to the yield of weed free and weed competition was quadratic model, because
it has the highest value of R2. Therefore, the quadratic model worked well for
describing the relation between seed yield of common bean and weeds under weed
free and weed competition conditions. On the other hand, the lowest standard error
(SE) was obtained from logistic model under weed free and weed competition

conditions in both seasons. These results are in harmony with Whish et al. (2002).
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Table 5. The R? and SE of linear, quadratic and logarithmic models between common
bean seed yield with weed free and weed infestation of 2016 and 2017

seasons.
2016 season
Linear Quadratic Logistic
Treatments
R? SE R? SE R? SE
Weed free 0.893 34.161 0.967 19.968 0.850 0.141
Weaed infestation 0.664 71.016 0.765 62.511 0.648 0.159
F value weed free 83.38** 132.15** 56.50**
F value weed infestation 19.72%* 14.68** 18.38**
Fitted function quadratic model
Weed free ¥ = 183.123 + 1.858X — 0.953X?
Weed infestation Y = 602.133 - 1.885X + 1.117X?
2017 season
Linear Quadratic Logistic
Treatments
R? SE R? SE R? SE
Weed free 0.614 97.663 0.694 82.837 0.643 0.261
Weaed infestation 0.799 61.938 0.819 64.858 0.802 0.118
F value weed free 15.88** 13.49** 18.00**
F value weed infestation 39.76** 18.19%* 45.32**
Fitted function quadratic model
Weed free Y = 223.247 + 2.021X — 1.292%>
Weed infestation ¥ = 657.033 - 1.066X + 0.180X2

bmmsd frms of 014 ssassn el Furs ol FOLT 8

Mmmd AnTestalivn of FSLE smason Wil lnCastat Lo of $017 seasdon

Fariod of seed infestabion Ceskel

Fig. 1. The relationship between duration of weed free or weed infestation

and seed yield of common bean (Kg/ Fed.) in 2016 and 2017 seasons.
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